105 CMR: DEPARTMENT OF PUBLIC HEALTH

120.001: GENERAL PROVISIONS

120.002: Purpose and Scope

Except as otherwise specificaly provided, 105 CMR 120.000 apply to al persons who receive,
possess, use, transfer, own, or acquire any source of radiation; provided, however, that nothing in 105
CMR 120.000 shdl apply to any person to the extent such person is subject to regulation by the U.S.
Nuclear Regulatory Commisson (NRC). Regulation by the Commonwedth of source materid,
byproduct materid, and specid nuclear materid in quantities not sufficient to form a critical massis
subject to the provisions of the agreement between the State and the NRC and to 10 CFR Part 150
of the NRC's regulations.

120.003: Regulatory Authority

The authority for the Department of Public Hedlth to promulgate 105 CMR 120.000 is found in:
M.G.L. c. 111, 88 3, 5M, 5N, 50, 5P.

120.004: Citation

105 CMR 120.000 shdl be known and may be cited as the Massachusetts Regulations for the
Control of Radiation (MRCR).

120.005: Definitions

As used in 105 CMR 120.000, these terms have the definitions set forth below. Additional
definitions used only in a certain Section will be found in that Section.

A; means the maximum activity of specid form radioactive materid permitted in a Type A package.
A, means the maximum activity of radioactive materid, other than specid form radioactive materid,
permitted inaType A package. Thesevauesareether listed in 120.795: Tablel, or may bederived
in accordance with the procedure prescribed in 120.795: Appendix A.

Absorbed dose means the energy imparted by ionizing radiation per unit mass of irradiated meaterid.
The units of absorbed dose are the gray (Gy) and the rad.

Accd erator meansany machine capabl e of accel erating € ectrons, protons, deuterons, or other charged
particles in a vacuum and of discharging the resultant particulate or other radiation into a medium at
energies usudly in excess of 1 MeV. For purposes of this definition, "particle accelerator” is an
equivaent term.

Accelerator-Produced Material means any materia made radioactive by a particle accelerator.

Act meansM.G.L. c. 111 88,3, 5M, 5N, 50, 5P.

Activity means the rate of disintegration or transformation or decay of radioactive materia. The units
of activity are the becquerd (Bq) and the curie (Ci).

120.005: continued

7/9/99

105 CMR - 209



105 CMR: DEPARTMENT OF PUBLIC HEALTH

120.005: continued

7/9/99

Adult means an individua 18 or more years of age.
Agency means the Radiation Control Program of the Massachusetts Department of Public Hedlth.
Agreement State means any State with which the U.S. Nuclear Regulatory Commission or the U.S,

Atomic Energy Commission has entered into an effective agreement under § 274b of the Atomic
Energy Act of 1954, as amended (St. 1973, c. 689).

Airborne Radioactive Material means any radioactive materid digpersed intheair intheform of dudts,
fumes, particulates, mists, vapors, or gases.

Airborne radioactivity area means aroom, enclosure, or areain which airborne radioactive materids
exig in concentrations.
@ In excess of the derived ar concentrations (DACs) specified in 105 CMR
120.200: Appendix B, Tablel; or
(b) To such a degree that an individual present in the area without respiratory protective
equipment could exceed, during the hours an individud is present in aweek, an intake of 0.6% of
the annua limit on intake (ALI) or 12 DAC- hours.

As low as is reasonably achievable (ALARA) means making every reasonable effort to maintain
exposuresto radiation asfar below thedoselimitsin 105 CMR 120.000 asispractica, consstent with
the purpose for which the licensed or registered activity is undertaken, taking into account the state of
technology, the economics of improvements in relation to state of technology, the economics of
improvements in relation to benefits to the public hedth and safety, and other societd and
socioeconomic condderations, and in reation to utilization of ionizing radiation and licensed or
registered sources of radiation in the public interest.

Background radiation means radiation from cosmic sources; non-technologicaly enhanced naturaly
occurring radioactive materid, including radon, except asadecay product of source or specia nuclear
materid, and including globdl falout asit exigsin the environment from the testing of nuclear explosve
devices. "Background radiation” does not include sources of radiation from radioactive materids

regulated by the Agency.

Becquerdl (Bg) means the S unit of activity. One becquerdl is equa to one disintegration or
transformation per second (dps or tps).

Bioassay means the determination of kinds, quantities, or concentrations, and, in some cases, the
locations of radioactive materid in the human body, whether by direct measurement (in vivo counting),
or by andlysis and evauation of materias excreted or removed from the human body. For purposes
of 105 CMR 120.000, "radiobioassay" is an equivaent term.

Brachytherapy means a method of radiation thergpy in which sedled sources are utilized to ddiver a
radiation dose at a distance of up to a few centimeters, by surface, intracavitary, or interdtitial
goplication.

Byproduct materia means

(1) Any radioactive materia, except specid nuclear materid, yielded in or made radioactive by
exposure to the radiation incident to the process of producing or utilizing specid nudear maerid;
and

(2) Thetailingsor wastes produced by the extraction or concentration of uranium or thorium from
ore processed primarily for its source materid content, including discrete surface wastes resulting
fromuranium or thorium sol ution extraction processes. Underground ore bodies depleted by these
solution extraction operations do not condtitute "byproduct materid™ within this definition.

Caendar guarter meansnot lessthan 12 consecutive weeks nor morethan 14 consecutiveweeks. The
first calendar quarter of each year shdl begin in January and subsequent calendar quarters shal be so
arranged such that no day isincluded in more than one calendar quarter and no day in any one year
isomitted from incluson within acaendar quarter. The method observed by the licensee or registrant
for determining cdendar quarters shdl only be changed at the beginning of ayear.
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Cadlibration means the determination of:
(1) theresponse or reading of an instrument relative to a series of known radiation values over
the range of the instrument; or
(2) the strength of a source of radiation relative to a stlandard.

CMR means Code of Massachusetts Regulations.
CER means Code of Federal Regulations.

Chdlating agent means amine polycarboxylic acids, hydroxy-carboxylic acids, gluconic acid, and
polycarboxylic acids.

Collective dose means the sum of theindividua dosesreceived in agiven period of time by aspecified
population from exposure to a specified source of radiation.

Committed dose equivaent (H+ 5,) meansthe dose equivalent to organsor tissues of reference (T) that
will be received from an intake of radioactive materiad by an individua during the 50-year period
following the intake.

Commissioner means the Commissioner, Massachusetts Department of Public Hedlth.

Committed effective dose eguivaent (H s,) means the sum of the products of the weighting factors
gpplicable to each of the body organs or tissuesthat are irradiated and the committed dose equiva ent
to each of these organs or tissues (He 5o = 3 WrHy 50).

ConfirmatoryAction L ettersmeans letters, confirming alicensee' s, registrant’s, or vendor’ sagreement
to take certain actions to remove significant concerns about health and safety, safeguards, or the
environmen.

Condraint (dose condiraint) means a vaue above which specified licensee actions are required.

Curie means a unit of quantity of activity. One curie (Ci) isthat quantity of radioactive materiad which
decays at therate of 3.7 x 10 "disintegrations or transformations per second (dpsor tps). Commonly
used submultiples of the curie are the millicurie and the microcurie. One millicurie (mCi) = 1 x 103
curie = 3.7 x 10" tps. One microcurie (FCi) =1x 10° curie= 3.7 x 10* tps. One nanocurie (nCi) =
1x10° curie= 3.7 x 10* tps. One picocurie (pCi) = 1 x 102 curie = 10 tps.

Decommisson means to remove safely from service and reduce resdud radioactivity to aleve that
permits release of the property for unrestricted use and/or termination of license.

Deep dose eguivaent (H,) meansthe dose equivalent at atissue depth of 1 centimeter (2000 mg/cn)
and applies to externd whole body exposure.

Department means the Department of Public Hedth.

Depleted Uranium means the source materia uranium in which the isotope uranium-235 is less than
0.711 weight percent of the total uranium present. Depleted uranium does not include specia nuclear
meterid.

Dose is a generic term that means absorbed dose, dose equivaent, effective dose equivaent,
committed dose equivaent, committed effective dose equivalent, tota organ dose equivalent, or total
effective dose equivaent. For purposesof 105 CMR 120.000, "radiation dose" isan equivalent term.

Dose equivaent (H;) means the product of the absorbed dosein tissue, quality factor, and al other
necessary modifying factors at the location of interest. Theunitsof dose equivdent arethe severt (Sv)
and rem.
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Doselimitsmeansthe permissible upper bounds of radiation doses established in accordance with 105
CMR 120.000. For purposes of 105 CMR 120.000, "limits" is an equivaent term.

Effective dose equivdent (Hg) means the sum of the products of the dose equivaent to each organ or
tissue (H;) and the weighting factor (w;) applicable to each of the body organs or tissues that are
irradiated (Hz = 3 wyHy).

Embryo/fetus means the devel oping human organism from conception until the time of birth.

Entrance or access point means any opening through which an individud or extremity of an individud
could gain access to radiation areas or to licensed or registered radioactive materials. This includes
entry or exit portas of sufficient Sze to permit human entry, irrespective of their intended use.

Explosve materid means any chemical compound, mixture, or device which produces a substantia
ingtantaneous release of gas and heat spontaneoudy or by contact with sparks or flame.

Exposure means being exposed to ionizing radiation or to radioactive materid.

Exposure means the quotient of dQ by dm where "dQ" isthe absolute vaue of the total charge of the
ions of one sign produced in air when al the e ectrons (negatrons and positrons) liberated by photons
in avolume dement of ar having mass"dm'" are completely stopped inar. The S unit of exposure is
the coulomb per kilogram (C/kg). See 105 CMR 120.013 Unitsof Exposure and Dosefor the specia
unit.

Exposure Rate means theexposure per unit of time, such as roentgen per minute and milliroentgen per
hour.

Externad Dose means that portion of the dose equivaent received from any source of radiation outsde
the bodly.

Extremity means hand, elbow, arm below the elbow, foot, knee, and leg below the knee.

Eye Dose Equivadent means the externd dose equivadent to the lens of the eye a atissue depth of 0.3
centimeter (300 mg/cn).

Former U.S. Atomic Energy Commission (AEC) or U.S. Nuclear Regulatory Commission (NRC)
Licensed Fadilitiesmeansnuclear reactors, nuclear fud reprocessing plants, uranium enrichment plants,
or critica mass experimentd facilities where AEC or NRC licenses have been terminated.

Gengdly Applicable Environmental Rediation Standards means standards issued by the U.S.
Environmental Protection Agency (EPA) under the authority of the Atomic Energy Act of 1954, as
amended, that impose limits on radiation exposures or levels, or concentrations or quantities of
radioactive materid, in the generd environment outside the boundaries of |ocations under the control
of persons possessing or using radioactive material.

Gray (Gy) means the S| unit of absorbed dose. Onegray isequa to an absorbed dose of 1 joule per
kilogram (100 rad).

Haf-vaue layer (HVL) means the thickness of a specified materid which atenuates X-radiation or
gamma radiation to an extent that the air kermarate, exposure rate, or absorbed dose rateis reduced
to one-hdf of the value measured without the materid at the same point.

Hazardous Waste means those wastes designated as hazardous by U.S. Environmental Protection
Agency regulationsin 40 CFR Part 261.
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Hedling Arts meansany disciplinewhichinvolvesthediagnosisor treatment of personsby apractitioner
or animas by a veterinarian, and who is licensed for that purpose by the Commonwedth of
M assachusetts, and which disciplineincludestheintentional exposureof personsand anima sto sources
of radiation for diagnosis or treatment.

High Radiation Area means an area, accessible to individuas, in which radiation levels could result in

an individua receiving adose equivaent in excessof 1 mSv (0.1 rem) in 1 hour at 30 centimetersfrom
any source of radiation or from any surface that the radiation penetrates.

HumanUse meanstheinterna or externd administration of radiation or radioactive materid to human
beings.

Individua means any human being.

Individual monitoring means the assessment of:

(1) Doseequivaent.
(@ by theuseof individua monitoring devices, or
(b) by the use of survey data; or

(2 Committed effective dose equivaen.
(& by bioassay; or
(b) by determination of the time-weighted air concentrations to which an individua hasbeen
exposed, that is, DAC-hours. (See the definition of DAC-hoursin 105 CMR 120.200).

Individual monitoring devices means devices designed to be worn by a single individud for the
assessment of dose equivaent. For purposes of 105 CMR 120.000, "personnel dosmeter” and
"dosmeter” are equivdent terms.  Examples of individuad monitoring devices are film badges,
thermoluminescent dosimeters(TL Ds), pocket ionization chambers, and persond air sampling devices.

| ngpection means an officid examination or observation including but not limited to, tests, surveys, and
monitoring to determine compliance with rules, regulations, orders, requirements, and conditions of the
Agency.

| nstrument Tracesbility means the ability to show that an instrument has been cdibrated at specified
time intervals using a nationa standard or a transfer sandard. If a transfer standard is used, the
cdibration must be at |aboratory accredited by a program which reguires continuing participation in
measurement quality assurance with the Nationd Inditute of Standards and Technology or other
equivdent nationa or internationd program.

Internal dose means that portion of the dose equivaent received from radioactive materid taken into
the body.

Interlock means a device arranged or connected such that the occurrence of an event or condition is
required before a second event or condition can occur or continue to occur.

lonizing Radigion (See Rediation).

| rradiation means the exposure of aliving being or matter to ionizing radiation.

Kilovalt (kV) [kilo electron valt (keV)] meansthe energy equal to that acquired by aparticle with one
electron charge in passing through a potentid difference of one thousand volts in a vacuum. [Note:
current convention isto use kV for photons and keV for eectrons]

L ead Equivdent means the thickness of the materid in question affording the same attenuation, under
specified conditions, as lead.
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L eakage Radiation means radiation emanating from the diagnostic or thergpeutic source assembly

except for:
(1) The ussful beam; and,

(2) Radiation produced when the exposure switch or timer is not activated.

License means a license issued by the Agency in accordance with the regulations adopted by the
Agency.

Licensed (or registered) material means radioactive material received, possessed, used, transferred or
disposed of under agenerd or specific license [or regidtration] issued by the Agency.

Licensee meansany person whoislicensed by the Agency in accordance with 105 CMR 120.000 and
M.G.L. c. 111, 88 3, 5M, 5N, 50 and 5P.

Licenang State means any State with regulations equivaent to the Suggested State Regulations for
Control of Radiation relating to, and an effective program for, the regulatory control of NARM and
which has been granted final designation by the Conference of Radiation Control Program Directors,
Inc.

Limits (See Dose limits).

Lost or missing source of radiation means licensed [or registered] source of radiation whose location
isunknown. Thisdefinitionincludes, butisnot limited to, licensed (or registered) materia that hasbeen
shipped but has not reached its planned destination and whose location cannot be readily traced in the
trangportation system.

Major Processor means a user processing, handling, or manufacturing radioactive materid exceeding
TypeA quantities as unseded sources or materia, or exceeding four times Type B quantitiesas seded
sources, but doesnot include nuclear medicine programs, universities, indusirid radiographers, or smal
indugtria programs. Type A and B quantities are defined in 105 CMR 120.772.

Manifest meansadetailed record of the characteristics and quantities of packaged waste as presented
for transportation, trestment, storage, or digposa which usualy accompanies waste transfersfor these
pUrposes.

Member of the public means an individua except when that individud is receiving an occupationa
dose.

Minor means an individua less than 18 years of age.

Monitoring means the measurement of radiation, radioactive materia concentrations, surface area
activities or quantities of radioactive material and the use of the results of these measurements to
evauate potentia exposures and doses. For purposes of 105 CMR 120.000, "radiation monitoring"
and "radiation protection monitoring” are equivadent terms.

NARM means any naturaly occurring or accelerator-produced radioactive materid. It does not
include byproduct, source, or specia nuclear materid.

Natural Radioactivity means radioactivity of naturally occurring nuclides.

Non-ionizing Rediation (See Radiation).

Nuclear Regulatory Commission (NRC) means the U.S. Nuclear Regulatory Commission or its duly
authorized representatives.
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Occupational dose meansthe dose received by an individud in the course of employment in which the
individud's assigned duties for the licensee or registrant involve exposure to sources of radiation,
whether or not the sources of radiation arein the possession of thelicensee, registrant, or other person.
Occupationa dose does not include dose received: from background radiation, or as a patient from
medica practices, or from voluntary participation in medical research program, or asamember of the
public.

Package means the packaging together with its radioactive contents as presented for transport.

Particle accelerator (See Acceerator).

Petient means an individua subjected to healing arts examination, diagnos's, or trestment

Person means any individua, corporation, partnership, firm, association, trust, estate, public or private
inditution, group, agency of the commonwed th other than the department, any political subdivision of
the commonwedth, any other state or politica subdivision or agency thereof, and any lega successor,
representative, agent, or agency of the foregoing, but not including federa government agencies.

Personnd monitoring egquipment (See Individua monitoring devices).

Phantom means a volume of materid behaving in a manner smilar to tissue with respect to the
attenuation and scattering of radiation. Thisrequiresthat both the atomic number (Z) and the
densty of the materid be smilar to that of tissue.

Pharmacig meansan individua certified assuch under M.G.L. c. 112, § 24 to compound and dispense
drugs, prescriptions, and poisons.

Physician means an individua certified as a physician under M.G.L. c. 112, § 2 or corresponding
citation of earlier laws.

Principal Adtivities means activities authorized by the license which are essentia to achieving the
purpose(s) for which the license was issued or amended. Storage during which no licensed materid
is accessed for use or digoosa and activitiesincidental to decontamination or decommissioning are not
principd activities.

Protective Apron means an apron made of radiation-attenuating materials used to reduce exposure to
radiation.

Protective Barrier meansabarrier of radiation absorbing material (s) used to reduceradiation exposure.
The types of protective barriers are as follows:
(1) Primary protective barrier means the materid, excluding filters, placed in the ussful beam.
(2) Secondary protective barrier means the material which attenuates stray radiation.

Public dose means the dose received by a member of the public from sources of radiation licensed or
registered operations. Public dose does not include occupational dose, or dose received from
background radiation, or dose recelved as a patient from medica practice, or dose from voluntary
participation in medical research programs.

Pyrophoric Materia means any liquid that ignites spontaneoudy in dry or moist air a or below 130EF
(54.4EC) or any solid materid, other than one classed as an explosive, which under norma conditions
isligble to cause fires through friction, retained heat from manufacturing or processing, or which can
be ignited readily and, when ignited, burns so vigoroudy and persstently as to create a serious
trangportation, handling, or disposal hazard. Included are spontaneously combustible and water-
resctive materias.
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Qudified expert means an individud having the knowledge and training to measure ionizing radiation,
to evauae safety techniques, and to advise regarding radiation protection needs, for example,
individuds certified in the gppropriate fidd by the American Board of Radiology, or the American
Board of Hedlth Physics, or the American Board of Medica Physics, or those having equivaent
qudifications. With reference to the calibration of radiation therapy equipment, an individua having,
in addition to the above qudifications, training and experience in the clinical goplications of radiation
physics to radiation thergpy, for example, individuds certified in Thergpeutic Radiological Physics or
X-Ray and Radium Physics by the American Board of Radiology, or those having equivalent
qudifications.

Qudlity factor (Q) means the modifying factor, listed in 105 CMR 120.014: Tables| and II, that is
used to derive dose equivaent from absorbed dose.

Rad means the specia unit of absorbed dose. Onerad isequal to an absorbed dose of 100 erg per
gram or 0.01 joule per kilogram (0.01 gray).

Radiation means apha particles, beta particles, gammarays, X rays, neutrons, high-speed eectrons,
high-speed protons, and other particles capable of producing ions. For purposes of 105 CMR
120.000, ionizing radiation is an equivaent term. Radiation, asused in 105 CMR 120.000, does not
include non-ionizing radiation, such asradiowaves or microwaves, visble, infrared, or ultraviolet light.

Radiation area means any area, accessible to individuas, in which radiaion levels could result in an
individud receiving adose equivaent in excess of 0.05 mSv (0.005 rem) in one hour at 30 centimeters
from the source of radiation or from any surface that the radiation penetrates.

Radiation dose (See Dose).

Radiation Detector means adevice which, in the presence of radiation, provides by ether direct or
indirect means a signa or other indication suitable for use in measuring one or more quantities of
incident rediation.

Radiation machine means any device capable of producing radiation except, those devices with
radioactive materid asthe only source of radiation.

Rediation Safety Officer means an individua who has the knowledge and responghility to gpply
appropriate radiation protection regulations, and who is identified on a certificate of registration or
radioactive materid license as the Radiation Safety Officer.

Radioactive Materia means any solid, liquid, or gas which emits radiation spontaneoudly.

Radioactivity means the transformation of ungtable atomic nuclel with the emission of radiation.

Radiobioassay (See Bioassay).

Regidrant means any person who isregistered with the Agency andislegaly obligated to register with
the Agency pursuant to 105 CMR 120.000 and M.G.L. c. 111, 88 3, 5M, 5N, 50, and 5P.

Reqgigtration means regigtration with the Agency in accordance with the regulations adopted by the
Agency.

Regulations of the U.S. Department of Transportation (U.S. DOT), means the regulaionsin 49 CFR
Parts 100-189.

Remmeansthe specia unit of any of the quantities expressed as dose equivaent. The dose equivaent
inremisequd to the absorbed dose in rad multiplied by the quaity factor (1 rem = 0.01 Sv).
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Research and Development means:
(1) theoreticd analyss, exploration, or experimentation; or
(2) the extendon of investigative findings and theories of a scientific or technica nature into
practica gpplication for experimentd and demondration purposes, including the experimenta
production and testing of models, devices, equipment, materids, and processes. Research and
development does not include the internd or externa adminigtration of radiation or radioactive
materid to human beings.

Restricted area means an area, access to which islimited by the licensee or registrant for the purpose
of protecting individuals against undue risks from exposure to sources of radiation. Redtricted area
does not include areas used asresdential quarters, but separate roomsin aresdentia building may be
Set apart as arestricted area.

Roentgen meansthe pecid unit of exposure. Oneroentgen (R) equals 2.58 x 10 coulombs/kilogram
of ar (see Exposure).

Scattered radiation meansionizing radiation emitted by theinteraction of ionizing radiation with maiter,
the interaction being accompanied by a change in direction of the radiation.

Scattered primary radiation means that scattered radiation that has been deviated in direction only by
materias irradiated by the useful beam.

Sedled Source means any radioactive materid that is used as a source of radiation and is encased in
a capsule designed to prevent leakage or escape of the radioactive material.

Shallowdose equivaent (H), which appliesto theexterna exposure of the skin or an extremity, means
the dose equivalent at atissue depth of 0.007 centimeter (7 mg/cn) averaged over an areaof 1 square
centimeter.

Shutter means a device attached to the tube housing assembly which can totdly intercept the useful
beam and which has a lead equivdency not less than that of the tube housing assembly.

S| means the abbreviation for the International System of Units.

Severt meansthe Sl unit of any of the quantities expressed as dose equivdent. The dose equivalent
in devert isequa to the absorbed dose in gray multiplied by the qudity factor (1 Sv = 100 rem).

Site boundary means that line beyond which the land or property is not owned, leased, or otherwise
controlled by the licensee or registrant.

Source Material means:
(1) uranium or thorium, or any combination thereof, in any physica or chemica form; or
(2) oreswhich contain by weight 1/20 of 0.05% or more of:
(@ uranium;
(b) thorium; or
(c) any combination thereof.
Source materid does not include specid nuclear materid.

Source Materia Milling means any activity that results in the production of byproduct meteria as
defined by definition (2) of byproduct materid.

Source of Radiation, means any radioactive materia or any device or equipment emitting, or capable
of producing, radietion.
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Source Traceability means the ability to show that a radioactive source has been calibrated either by
the national standards|aboratory of the Nationa Ingtitute of Standards and Technology (NIST), or by
alaboratory which participates in a continuing measurement quaity assurance programwith NIST or
other equivaent nationa or internationa program.

Specia form radioactive materia means radioactive materid which satisfies the following conditions:
(1) Itisether asngle solid piece or is contained in asealed capsule that canbe opened only by
destroying the capsule;

(2) The piece or capsule has a least one dimension not less than 5 millimeters (0.2 inch); and
(3) It stisfies the test requirements specified by the Nuclear Regulatory Commission. A specid
formencapsulation designed in accordance with the Nuclear Regul atory Commission requirements
ineffect June 30, 1983, and constructed prior to July 1, 1985, may continueto beused. A specia
formencapsulation designed in accordance with the Nuclear Regulatory Commission requirements
in effect on March 31, 1996, and constructed prior to April 1, 1998, may continue to be used.
A specia form encapsulation either designed or constructed after April 1, 1998, must meet
requirements of this definition gpplicable at the time of its desgn or congtruction.

Specid nudear materid means.
(1) Putonium, uranium-233, uranium enriched in the isotope 233 or in the isotope 235, and any
other materid that the U.S. Nuclear Regulatory Commission, pursuant to the provisions of section
51 of the Atomic Energy Act of 1954, as amended, determines to be specia nuclear materia, but
does not include source materid; or

(20 Any maerid artificaly enriched by any of theforegoing but does not include source materidl.

Specia Nudear Materid in Quantities not Sufficient to Form a Critical Mass meansuranium enriched
in the isotope U-235 in quantities not exceeding 350 grams of contained U-235; uranium- 233 in
guantities not exceeding 200 grams, plutonium in quantities not exceeding 200 grams, or any
combination of them in accordance with the following formula:  For each kind of specid nuclear
materia, determine the ratio between the quantity of that special nuclear materia and the quantity
specified abovefor the samekind of specid nuclear materia. The sum of suchratiosfor al of thekinds
of specid nuclear materid in combination shdl not exceed 1. For example, the following quantitiesin
combination would not exceed the limitation and are within the formula

175 (grams U-235) + 50 (grams U-233) + 50 (gramsPu) = 1

350 200 200

Survey means an evauation of the radiologica conditions and potentia hazards incident to the
production, use, transfer, release, disposal, and/or presence of sources of radiation . When
appropriate, such evduation includes, but is not limited to, tests, physicd examinations, and
measurements of levels of radiation or concentrations of radioactive materid present.

Test means the process of verifying compliance with an goplicable regulation.

105 CMR 120.000 means dl Sections of the Massachusetts Regulationsfor the Control of Radiation.

Tota effective dose equivalent (TEDE) means the sum of the deep dose equivalent for externd
exposures and the committed effective dose equivaent for interna exposures.

Tota organ dose equivaent (TODE) means the sum of the deep dose equivaent and the committed
dose equivaent to the organ receiving the highest dose as described in 105 CMR 120.267(A)(6).
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Traceable to National Standard (See Instrument Tracesbility or Source Traceahility]

U.S. Department of Energy meansthe Department of Energy established by Public Law 95-91, August
4,1977, 91 Stat. 565, 42 U.S.C. 7101 et seq., to the extent that the Department exercises functions
formerly vested in the U.S. Atomic Energy Commission, its Chairman, members, officers and
components and transferred to the U.S. Energy Research and Development Administration and to the
Adminigrator thereof pursuant to sections 104(b), (c) and (d) of the Energy Reorganization Act of
1974 (Public Law 93-438, October 11, 1974, 88 Stat. 1233 at 1237, effective January 19, 1975) and
retransferred to the Secretary of Energy pursuant to section 301(a) of the Department of Energy
Organization Act (Public Law 95-91, August 4, 1977, 91 Stat. 565 at 577-578, 42 U.S.C. 7151,
effective October 1, 1977.)

Unrefined and Unprocessed Ore meansorein itsnatura form prior to any processing, such asgrinding,
roagting, beneficiating, or refining.

Unrestricted Area (Uncontrolled Areq) means area accessto which isneither limited nor controlled by
the licensee or registrant. For purposes of 105 CMR 120.000, uncontrolledareaisan equivaent term.

Vendor means a supplier of products or services to be used by a licensee or registrant or a licensed
or registered facility or activity.

Waste means those low-level radioactive wastes that are acceptable for disposa in aland disposa
facility. For the purposesof thisdefinition, low-level waste has the same meaning asin the Low-Level
Radioactive Waste Policy Act, P.L. 96-573, asamended by P.L. 99-240, effective January 15, 1986;
that is, radioactive waste (a) not classfied as high-leve radioactive waste, spent nuclear fud, or
byproduct materid asdefined in Section 11e.(2) of the Atomic Energy Act (uranium or thorium tallings
and waste) and (b) classfied as low-level radioactive waste consstent with exigting law and in
accordance with (@) by the NRC.

Waste Handling Licensees means persons licensed to receive and store radioactive wastes prior to
disposa and/or persons licensed to dispose of radioactive waste.

Week means seven consecutive days sarting on Sunday .

Whole body means, for purposes of externa exposure, head, trunk including male gonads, amsabove
the elbow, or legs above the knee.

Worker means anindividua engaged in work under alicense or regigtration issued by the Agency and
controlled by alicensee or regigtrant, but does not include the licensee or registrant.

Working level (WL) means any combination of short-lived radon daughtersin one liter of air that will
result inthe ultimate emission of 1.3E+5MeV of potentid dphaparticle energy. The short-lived radon
daughters are -- for radon-222: polonium-218, lead-214, bismuth-214, and polonium-214; and for
radon-220: polonium-216, lead-212, bismuth-212, and polonium-212.

Working level month (WLM) means an exposure to oneworking level for 170 hours- 2,000 working
hours per year divided by 12 months per year is approximately equa to 170 hours per month.

Y ear means the period of time beginning in January used to determine compliance with the provisons
of 105 CMR 120.000. The licensee or registrant may change the starting date of the year used to
determine compliance by the licensee or registrant provided that the change is made at the beginning
of the year and that no day is omitted or duplicated in consecutive years.
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120.006:  Exemptions

(A) Generd Provison TheAgency may, upon application therefore or upon itsown initiative, grant
such exemptions or exceptions from the requirements of 105 CMR 120.000 as it determines are
authorized by law and will not result in undue hazard to public hedth and safety or property.

(B) U.S. Depatment of Energy Contractors and U.S. Nuclear Regulatory Commission
Contractors. Any U.S. Department of Energy contractor or subcontractor and any U.S. Nuclear
Regulatory Commission contractor or subcontractor of the following categories operating within this
Commonwedthisexempt from 105 CM R 120.000 to the extent that such contractor or subcontractor
under his contract receives, possesses, uses, transfers or acquires sources of radiation:
(1)) Prime contractors performing work for the U.S. Department of Energy a U.S.
Government-owned or Government-controlled Sites, including the trangportation of sources of
radiation to or from such stes and the performance of contract services during temporary
interruptions of such trangportation;
(2) Prime contractors of the U.S. Department of Energy performing research in, or development,
manufacture, storage, testing, or transportation of, atomic wegpons or components thereof;
(3) Prime contractors of the U.S. Department of Energy using or operating nuclear reactors or
other nuclear devicesin a United States Government-owned vehicle or vessdl; and,
(4) Any other prime contractor or subcontractor of the U.S. Department of Energy or of the U.S.
Nuclear Regulatory Commission when the State and the U.S. Nuclear Regulatory Commission
jointly determine:
(@ That the exemption of the prime contractor or subcontractor is authorized by law; and,
(b) That under the terms of the contract or subcontract, there is adequate assurance that the
work thereunder can be accomplished without undue risk to the public hedlth and safety.

120.007: Prohibited Uses

120.008:

(A) A hand-held fluoroscopic screen shall not be used withx-ray equipment unlessit hasbeen listed
inthe Registry of Seded Source and Devices or accepted for certification by the U.S. Food and Drug
Adminigration, Center for Devices and Radiologicad Hedth.

(B) A Shoefitting fluorascopic device shdl not be used.

Impounding

Sources of radiation shall be subject to impounding pursuant to M.G.L. c. 111, 88 50 and 5P.

120.009: Records

7/9/99

(A) Each licensee and regigtrant shal maintain records showing the receipt, transfer, and disposa of
al sourcesof radiation. Additiona record requirementsare specified e sewherein 105 CMR 120.000.

(B) Prior to license termination, each licensee authorized to possess radioactive materia with a
hdf-life greater than 120 days, in an unsealed form, shdl forward the following records to the Agency:
(1) Records of disposa of licensed material made under 105 CMR 120.252 (including burids
authorized before January 28, 1981), 105 CMR 120.253, 120.254,120.255; and,
(2) Recordsrequired by 105 CMR 120.263(B)(4).

(C) If licensed activitiesare transferred or assigned in accordance with 105 CMR 120.131(B), each
licensee authori zed to possessradioactive materid, with ahdf-life greater than 120 days, in an unsealed
form, shall transfer the following records to the new licensee and the new licensee will be repongble
for maintaining these records until the license is terminated:
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120.009: continued
(1) Records of disposd of licensed materid made under 105 CMR 120.252 (including burids
authorized before January 28, 1981), 105 CMR 120.253, 120.254,120.255; and,
(2) Recordsrequired by 105 CMR 120.263(B)(4).

(D)  Prior to license termination, each licensee shall forward the records required by 105 CMR
120.125(C)(1)(g) to the Agency.

120.010: Inspections

(A) Eachlicensseand registrant shdl afford the Agency at dl reasonable times opportunity to ingpect
sources of radiation and the premises and facilities wherein such sources of radiation are used or
stored.

(B) Each licensee and registrant shall make available to the Agency for inspection, upon reasonable
notice, records maintained pursuant to 105 CMR 120.000.

120.011: Tests

Each licensee and regigtrant shal perform upon ingtructions from the Agency, or shdl permit the
Agency to perform, such reasonable tests as the Agency deems appropriate or necessary including,
but not limited to, tests of:

(A) Sourcesof radiation;
(B) Facilities wherein sources of radiation are used or stored;

(©) Radiation detection and monitoring instruments; and,

(D) Other equipment and devices used in connection with utilization or storage of licensed or
registered sources of radiation.

120.012: Additional Requirements

The Agency may, by rule, regulation, or order, impose upon any licensee or registrant such
requirements in addition to those established in 105 CMR 120.000 as it deems appropriate or
necessary to minimize danger to public heath and safety or property.

120.013:  Communications

All communi cations and reports concerning 105 CMR 120.000, and applicationsfiled thereunder,
should be addressed to the Agency at its office located a 174 Portland Street, Boston, MA, 02114.

120.014: Units of Exposure and Dose

(A) Asusedin 105 CMR 120.000, the unit of Exposure is the coulomb per kilogram (C/kg) of air.
One roentgen is equal to 2.58 x 10" coulomb per kilogram of air.

(B) Asusedin 105 CMR 120.000, the units of dose are:

Rad isthe specia unit of absorbed dose. Onerad is equal to an absorbed dose of 100 ergs per
gram or 0.01 joule per kilogram (0.01 gray).

Gray (Gy) isthe Sl unit of absorbed dose. One gray isequal to an absorbed dose of 1 joule per
kilogram (100 rads).

Rem isthe specid unit of any of the quantities expressed as dose equivalent. The dose equivaent
inrem is equa to the absorbed dosein rad multiplied by the quality factor (1 rem = 0.01 Severt).

Severtisthe S unit of any of the quantities expressed asdose equivaent. Thedoseequivdentin
severt isequd to the absorbed dose in gray multiplied by the qudity factor (1 Severt = 100 rems).
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120.014: continued

(C©) Asused in 105 CMR 120.000, the quality factors for converting absorbed dose to dose
equivdent are shownin Tablel.

TABLEI

QUALITY FACTORS AND ABSORBED DOSE EQUIVALENCIES

Quality Factor Absorbed Dose
Equal to
TYPE OF RADIATION (Q aUnit Dose
Ecuivdent”
X, gamma, or beta radiation and 1 1
high-speed dlectrons
Alpha particles, multiple-charged
particles, fisson fragments and
heavy particles of unknown charge 20 0.05
Neutrons of unknown energy 10 0.1
High-energy protons 10 0.1

(D) If it ismore convenient to measure the neutron fluence rate than to determine the neutron dose
equivaent rate in Severt per hour or rem per hour, as provided in 105 CMR 120.014(C), 0.01 Sv
(1 rem) of neutron radiation of unknown energies may, for purposes of 105 CMR 120.000, be
assumed to result from atotd fluence of 25 million neutrons per square centimeter incident upon the
body. If sufficient informationexiststo estimate the gpproximate energy distribution of the neutrons,
the licensee or registrant may use the fluence rate per unit dose equivaent or the gppropriate Q vaue
from Table |l to convert ameasured tissue dosein gray or rad to dose equivaent in Severt or rem.

“Absorbed dosein gray equa to 1 Sv or the absorbed dosein rad equal to 1 rem.
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120.014: continued

TABLE I
MEAN QUALITY FACTORS, Q. AND FLUENCE PER UNIT DOSE
EQUIVALENT FOR MONOENERGETIC NEUTRONS

Neutron Qudity Huence per Unit Fuence per Unit

Energy Factor’ Dose Equivdent”™ Dose Equivdent”™

(MeV) Q) (neutrons (neutrons

cn? rem?) cn? Svh)
(thermidl) 25x 10° 2 980 x 10° 980 x 10°

1.0x 107 2 980 x 10° 980 x 10°
1.0x 10° 2 810 x 10° 810 x 108
1.0x 10° 2 810 x 10° 810 x 10°
1.0x 10 2 840 x 10° 840 x 10°
1.0x 103 2 980 x 10° 980 x 108
1.0x 102 25 1010 x 10° 1010 x 108
1.0x10? 7.5 170 x 10° 170 x 108
50x 10* 11 39x 10° 39x 10
1 11 27 x 10° 27 x 108
2.5 9 29 x 10° 29x 10°
5 8 23 x 10° 23x 10°
7 7 24 x 10° 24 x 108
10 6.5 24 x 10° 24 x 10°
14 7.5 17 x 10° 17 x 108
20 8 16 x 10° 16 x 10°
40 7 14 x 10° 14 x 108
60 55 16 x 10° 16 x 108
1.0x 10? 4 20 x 10° 20x 108
2.0x 10? 3.5 19 x 10° 19 x 108
3.0x 10? 35 16 x 10° 16 x 108
4.0x 10? 3.5 14 x 10° 14 x 10°

120.015:  Units of Activity

For purposes of 105 CMR 120.000, activity isexpressed inthe Sl unit of becquerd (Bq) or inthe
gpecid unit of curie (Ci), or their multiples, or disintegrations or transformations per unit of time.

(A) Onebecquerd (Bq) = 1 disintegration or transformation per second (dps or tps).

(B) Onecurie (Ci) = 3.7 x 10" disintegrations or transformations per second (dps or tps) = 3.7 X
10 becquerd (Bg) = 2.22 x 102 disintegrations or transformations per minute (dpm or tpm).

" Vaue of qudlity factor (Q) at the point where the dose equivaent is maximum in a 30-centimeter diameter
cylinder tissue-equivaent phantom.

™ Monoenergetic neutrons incident normally on a 30-centimeter diameter cylinder tissue-equivaent phantom.
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